marked elevation of the blood-pressure warns the physician that the kidney is only part of the picture, and urologists would do well to make examination of the bloodpressure part of their routine when examining cases. Death from cardiac failure or from a cerebral disaster may occur through ignoring the presence of this condition.
Complete suppression of urine occasionally follows the passage of instruments for relieving retention of urine or for the purpose of examining the lower urinary tract; such disasters are probably the result of a reflex ischmemia.
Changes in the quality of the blood reaching the kidney, as opposed to diminution in the normal volume of the blood supply are even commoner causes of renal insufficiency. Bacterial toxins following infections, and chemical poisons of known or unknown origin are examples. Diminishing renal function produces profound changes in the blood chemistry, these changes being more in the nature of alteration in proportion of the normal constituents of the blood than in the appearance of new chemical substances. But it is to be noted that changes in the chemistrv of the blood may be the cause as well as the effect of alterations in renal function. Nitrogen retention of extra-renal origin is becoming recognized as less rare than has been supposed. The vomiting of acid gastric contents, intestinal obstruction, and alkalosis are amongst the recognized causes of this condition. Receiit French observations indicate that in all these cases the important factor is oliguria; if for any reason the water supply to the kidney is reduced, nitrogen retention will tend to occur, and if the kidney is already somewhat impaired in function, nitrogen retention may become severe and dangerous. Indiscriminate salt-free diets, or a high protein diet with a low fluid intake are causes to be borne in mind. Suppression of urine following abdominal operations is one of the dreaded catastrophies of surgery; these cases are probably due in a large measure to nitrogen retention of the type just mentioned.
Obstruction in the lower urinary tract, a most important cause of renal impairment, is essentially the province of the urologist, to whom the profession owe most of their knowledge of the subject. I am deliberately leaving discussion of such valuable methods of investigating renal function as cystoscopy and pyelography to my surgical colleagues. The best medical methods of investigating renal function consist in blood analysis and examination of the capacity of the kidney to secrete urine in full amounts and in appropriate concentration. The water tests of Volhard and Maclean's urea-concentration test are valuable methods of studying the latter factor, whilst Ambard's Quotient has long been utilized on the Continent and is of the greatest value, in that it depends upon the correlation of the concentration of urea in the blood, the concentration of urea in the urine, and the volume of urine secreted in a given time. This method has recently been modified and is being extensively used in London now in the form of the urea-clearance test of Van Slyke. It is of great value, but clinicians should always remember that it only gives information as to the function of the kidneys at a particular moment and must be often repeated if a true estimate is to be obtained. It would be very regrettable if surgeons became accustomed to employ this test, and particularly the percentage figure given by it, to the exclusion of complete chemical study of the urine and particularly of the blood.
[Cases were quoted showing the valuable information obtained by more complete blood analysis and illustrating the failure of this test to give reliable information in cases of nephrosis. Examples were shown of the rapid improvement exhibited by cases of acute nephritis when strictly treated and showing that the urea-clearance test made in such cases often gives misleading information in that it indicates a degree of recovery which clinical experience shows to be optimistic.
In conclusion, reference was made to a case in which old-standing trauma set up changes in one kidney resulting in months of pyrexia and ill-health without demonstrable changes in renal function. The patient was cured by nephrectomy and afforded an illustration of the daDgers of relying exclusively on laboratory or local methods of examination.]
Mr. Duncan M. Morison: From a urological aspect, the majority of lesions which adversely affect renal function do so by producing some hindrance to the normal onflow of the urine. The hindrance induces on its proximal side a stasis, and soon there is established a state of back-pressure which is transmitted to the kidney, impairing its activity and ultimately leading to hydronephrosis. In addition to stasis there is the other important factor-infection. The two are closely related and tend to supervene the one on the other.
Omitting the more obvious lesions, I propose to review briefly certain forms of insidious obstruction. Broadly speaking, two main types occur in the urinary tract: (1) Primary. (2) Secondary.
In the primary group we have mainly a series of lesions due to developmental errors. In the other, the obstruction is a sclerotic process secondary to either direct infection or some source outside the urinary tract.
(1) Primary obstructions.-Throughout the conducting system, from the renal pelvis to the external meatus, there are sites at which the lumen normally presents a 16 localized encroacbment, and it is at these sites that an excessive narrowing may occur ( fig. 1 ).
From above downwards or proceeding distally, the sites are: (a) Pelvo-ureteral junction; (b) where the ureter crosses the iliac vessels; (c) at the broad ligament (in the female); (d) the ureteral opening within the bladder; (e) at the internal and external vesical sphincters; (f) the external meatus. Anomalies are also found within the posterior urethra, and congenital strictures in the penile urethra.
It is evident that an obstruction near the kidney will, as a rule, induce more rapid functional impairmenlt than one more remotely situated. Exceptions occur, however, for even iwithl a stenosis at the pelvo-ureteral junction efficient renal function may persist for a considerable time if the renal pelvis is of the extra-renal type. In such instances the unsupported pelvic walls absorb the force of backpressure by expanding, and thus delay parenchymal involvement. The obstructing factor here, as well as in the lower zones of the ureter, is usually a marked attenuation of the lumen without any increase of the mural constituents. Divergence of opinion exists as to the nature of the lesion in the transvesical portion of the ureter. Is it a simple stenosis, an angulation, or, excluding these, purely an atony of the proximal ureter? A study of the condition in the light of analogy would tend to the impression of a primary stenosis followed by dilatation and, subsequently, angulation. Whatever the exact etiology may be, these lesions are apt to induce marked ureteral dilatation with early renal failure.
The ureteral opening within the bladder may present a stenosis of its mucosal portion, constituting a ureterocele. Despite the flexibility of this mucosal obstruction, grave proximal stasis is frequently an accompaniment.
At the internal vesical sphincter or bladder-neck, a thin annular encroachment, due chiefly to the mucosal elements, is occasionally met with. This being a congenital lesion, the urinary symptoms are accepted by the individual as simply a personal idiosyncrasy, and it is only with the advent of failing health that help is sought, a distended bladder found, and the true undeilying cause determined. It is probably in this type of bladder-neck obstruction that the prostatic electrotome achievesgreatest success.
A somewhat similar form of obstruction is met with in the region of the triangular ligament, producing almost identical symptomatology, and as grave' ultimate back-pressure. Congenital uretbral strictures differ from the acquired variety in responding more, readily to dilatation. Meatal atresia, though anatomically furthest removed from the kidney, may prove a very definite factor. All these lesions, by impeding the normal onflow of urine, produce proximal strain in which systole gradually gives way to diastole and the formation of stasis. Stasis, per se, does not appear to contribute mechanically to back-pressure, but aids in renal failure by encouraging and harbouring infection. Back-pressure is probably mainly due to the stimulus of proximal systolic action.
Apart from these purely mechanical obstructions, stasis may be produced by neuromuscular dysfunction, i.e. the " nerve-bladders" associated with spina bifida. occulta, or in megalocolon where the lower urinary tract, more particularly on the' left side, appears to share in the bowel changes. In support of this contention we.
have the beneficial results following presacral neurectomy.
Attention may only be drawn to the existence of some of these lesions when undertaking a routine urological examination, i.e. nocturnal enuresis, intractable' bacilluria or pyuria, etc. In the absence of infection, a unilateral congenital ureteral lesion may achieve complete destruction of a kidney without giving rise to any local symptoms. Similarly, a bilateral lesion will silently impair renal function to such a degree that the actual cause is only detected after the onset of uremie' manifestations.
(2) Secondary obstructive lesions, following upon infection: (a) primary in the genito-urinary tract, or (b) secondary to some outside focus or general systemicc ause. This is a large group and one which is of particular interest to the urologist. since, by anticipating and gradually overcoming the sclerotic process, renal impairment can be reduced, or kept in abeyance. I need not here enlarge on how repeated infection, or one that is retained where anatomically it cannot easily be evacuated,.
leads ultimately to the formation of fibrous tissue, which causes a loss of elasticity, and, by infiltration, impedes physiological muscular action. Of primary infections. a typical example is the gonococcal, which is responsible for the production of urethral stricture, prostatitis, seminal vesiculitis, etc. The sequence of events which accompany urethral stricture are too well known to need repetition. The late effects which this infection produces, however, in relation to the male urinary tract, are apt not to be sufficiently appreciated. With chronic prostatitis and seminal vesiculitis there ensues a gradual fibrous-tissue infiltration of the bladderfloor and outlet, which interferes with the mechanism of urination, and leads to changes that induce lower ureteral embarrassment, and ultimately referred backpressure on the kidneys.
In the female this form of direct infection plays a less important role as regards the urinary tract. There is, however, an acquired lesion in women which is of peculiar interest. It is commonly attributed to the trauma of childbirth, and repeated attacks of cystitis. The findings in these cases show exactly the same bladder-picture as is present in chronic fibrous prostate, or median-bar formation. The symptomatology is at times remarkably similar in both sexes. The picture presented is of trigonal hypertrophy with accentuation of the inter-ureteric ridge, and approximation of this to the bladder-neck. The ridge, instead of -being horizontal, is pulled down by the prolonged efforts of Bell's muscle into a U-shape. The transvesical portion of each ureter becomes compressed by the secondary hypertrophy of the trigonal and detrusor muscles. In addition to being compressed, this segment of the ureter frequently shares in the infiltrating fibrous changes which are present in the bladder-base, the resultant ureteritis giving rise to intermittent attacks of dull pain referred to the suprapubic region.
Infection due to intercurrent systemic upsets, e.g. influenza, typhoid and scarlet fevers, etc., or to some local focus, as teeth, tonsils, etc., may produce acute urinary infections, but probably more frequently insidious forms, i.e. prostatitis, and localized zones of ureteritis. Acquired ureteric lesions differ from the congenital, in that there is usually present intermittent pain in varying degrees (fig. 2) . A ureteritis at the pelvo-ureteral junction gives rise to pain in the subcostal region; pain just below and lateral to the umbilicus indicates involvement of the ureteric node which lies over the iliac vessels. In the female a ureteritis at the broad ligament segment induces pain in the inguinal region. A suprapubic ache, as already indicated, suggests that the transvesical portion of the ureter is affected.' A ureteritis may be purely a zone of irritability, without diminution of lumen, which, on stimulation, enters into temporary spasm causing a block and back-pressure on the renal pelvis. In a well-established lesion there is a definite localized mechanical constriction, with proximal stasis and dilatation. At times a considerable length, or even the entire ureter, may be involved. Such ureters may show either marked diminution in calibre throughout, or a more or less uniform dilatation with apparent rigidity of the walls.
Bilateral ureteritis affecting the transvesical portion is very commonly associated with bladder-neck obstructions. When it occurs independently it may be a cause of frequency and exertional incontinence in women, and of enuresis in the young.
Pathological conditions of the ureter, accordingly, play an important r6le as regards the functional activity of the kidney. Any departure from the normal process of adequately draining off all urine from the renal pelvis will initiate secretory difficulties for the kidney. A bilateral ureteritis throws an intermittent or mild continuous strain on the kidneys, which, in terms of impaired function is for a time so slight that the usual tests are inconclusive. Yet a careful study of the -individual's symptomatology will reveal certain evidences of toxmmia--irritability, tiredness, loss of mental acumen, headaches, muddy complexion, gastro-intestinal upsets, etc., all of which tend to disappear on treatment of the ureteritis and promotion of better drainage. The causal condition in these cases is easily overlooked, since the urine is usually completely negative, and only in the transvesical type of ureteritis are there any bladder symptoms.
When infection does supervene on ureteritis it tends to become persistent, with exacerbations. Thus cases of chronic relapsing pyelitis are almost invariably the result of stasis, and it is essential in their treatment to correct by dilatation as far as possible any zones of ureteritis. Similarlv, one of the etiological factors in the production of calculi is stasis, and the more logical procedure is, first to institute a course of ureteral dilatation to improve drainage and minimize infection, before attempting to remove the calculus. The aim should be to render the field as surgically clean as possible before operation, as there is then less chance of subsequent stone formation.
Methods of investigation.-To obtain a proper estimation of the lower urinary tract, particularly the bladder-neck and posterior urethra, it is advisible to employ, both in children and in adults, a lateral as well as an end-view urethroscope. As all inspections in adults, and a large proportion in children, are carried out routinely under local anesthesia, much information regarding the functioning of the bladderbase, bladder-neck, and posterior urethra can be elicited by observing the response to urination and noting the departure from the normal.
In studying the upper tract, it is customary first to employ small-sized whistletipped catheters (F41-F5) in order to estimate the presence-of any residual urine along the course of either ureter, or in either renal pelvis. During this procedure any ureteral hypersensitiveness or reproduction of previously experienced pain indicative of ureteritis is noted. An individual renal function test is now carried out. For simplicity coupled with sufficient reliability, an intravenous phenosulphonephthalein suggests itself, the time of appearance of the dye being noted on each side and thereafter adequate one or two period collections being made in order to estimate the percentage of dye excreted from either kidney. For the determination of ureteritis it is essential to employ bulbed bougies, or catheters, the latter, advisedly, when a pelvo-ureteral site is suspected. By means of these " bulbs," the calibre, site and extent of a ureteritis can be estimated (fig. 3 ).
The co-operation of the patient is important in confirming the findings, particularly as regards the type and location of discomfort produced, and whether it exactly simulates the pain complained of or not. For collateral evidence intravenous or retrograde uretero-pyelography is instructive, but, by comparison, does not afford the precision which bulbed bougies give in estimating ureteritis.
I have limited my remarks to a selected series of lesions that have one factor in common, i.e. obstruction, which by engendering stasis and back-pressure ultimately produces renal impairment. How is this achieved? I have already said that the resultant changes bring about hydronephrosis. The histology of the tubular and vascular alterations that occur are fully appreciated, but at the same time the physiological mechanism is obscure-and necessarily so, since the normal functional process is not yet evident. We know that the pelvic contents, even in a completely obstructed hydronephrosis, are not stagnant, but are in a constant state of interchange. This may be due to tubular reabsorption once the papillary mucosal valves have been rendered incompetent. The process has been demonstrated both experimentally in animals and also clinically. A previously embarrassed kidney has remarkable powers of recovery within certain limits, but experimentally it has been shown that these limits are extended and a greater degree of recovery achieved if the opposite kidney is removed. It is accordingly somewhat difficult to define exactly what is recoverable impairment and what may be regarded as permanent impairment.
In studying urinary secretion in relation to hydronephrotic atrophy, the impression is gained that the most active function is carried on by the tubule systems situated at the periphery of the cortex. The question may be raised, do the tubules situated at the various zones of the cortex possess a selective action ? Is the renal tubule which is typified in textbooks the type which is common to all zones, or do those in the cortico-medullary zone become atrophic ? In a human fret us with only three layers deep of functioning glomeruli and tubule systems, urine has been obtained which showed all standard normal constituents. In the adult, however, if a hydronephrotic atrophy has progressed from the periphery centralwards till only three layers of glomeruli with their respective tubules are left functioning, we know that the urine secreted is definitely below the normal standard.
Dr. Cuthbert Dukes: The most useful contribution I can make to this discussion is to speak of those factors influencing renal function in which I have taken special interest, namely the effects produced by surgical operations, intestinal obstruction and urinary retention. The influence of these factors on renal function is well shown by daily observations with the Van Slyke urea-clearance test, which, as its name implies, measures the clearance of urea from the blood. With this renal-function test no urea is given by the mouth but the test is carried out whilst 21 651 the patient is at rest under standard conditions (see Van Slyke and Peters' " Quantitative Clinical Chemistry," 1931). The rate of clearance of urea from the blood is calculated from the figures for the blood-urea, urine-urea and volume of urine excreted per minute. In one respect the tests to which I shall refer were not carried out strictlv in accordance with the Van Slyke technique, because Van Slyke ascertains the rate of excretion of urine from the kidneys by measuring the volume of urine passed in two successive hours, and this proved an inconvenient method for the patients whom I have investigated, because of their inability to empty the bladder completely or to pass urine at the appointed time. My plan has been to collect the whole 24-hour specimen and to use this for estimation of urea and calculation of the average rate of excretion of urine per minute. This may not be a satisfactory method of performing the test on ambulatory subjects, but for patients confined to bed and properly nursed, it gave more reliable and consistent figures and was much less troublesome to all concerned.
Since urea-clearance is a comparatively recent arrival in the ranks of renal function tests, and one with which surgeons may not be familiar, I have tried to represent the information it gives in a pictorial manner (fig. 1 ). These drawings are intended to show the task with which the kidney is faced and the success with which it accomplishes it. The level of the blood-urea in milligrams per 100 c.c. is recorded in the upper scale, from which the arrow passes to the renal artery. The series of drops flowing from the ureter record the volume of urine passed per minute, each drop representing one-tenth of a cubic centimetre. (The volume is expressed also in ounces per twenty-four hours.) The scale beside this chain of drops records the percentage of urea in the urine. Fig. 1 illustrates what is known as maximum clearance. Van Slyke has shown that when the volume of urine is large (over 2 c.c. per minute) urea excretion proceeds at maximum speeds, at such a pace as would clear 75 c.c. of blood each minute. This maximum urea-clearance is calculated from the formula B x V, where U represents urea in urine, B urea in blood and V c.c. of urine excreted per minute. In the case depicted in fig. 1 the blood-urea was 40 mgm., the ulrea urine 1i5% and the rate of excretion 2 c.c. per minute. This would result in the clearance of 75 c.c. of blood each minute, and since this is the average normal the urea clearance is 100%.
When the rate of excretion of urine is less than 2 c.c. per minute (see fig. 2 ), the volume of blood cleared of urea decreases with diminished urine volume, the reduction being proportional to the square root of the volume of urine. The formula now to be used is B = standard clearance. The mean normal level of standard clearance is 54 c.c. of blood per minute, compared with 75 c.c. maximum clearance, but neither of these figures need be remembered by the clinician, because the result in each case is expressed as a percentage of the normal.
Van Slyke regards urea-clearance as much the most sensitive test for renal damage and states that there is a 40% lowering of the standard or maximum figure when other tests are still within the range of normal variation. My own experience confirms this and I have illustrated in fig. 3 Under standard conditions urea-clearance tests on the same individual give fairly constant results from day to day, the variation being in the region of about ten degrees. Much larger variations are brought about by change in diet and muscular exercise, but these rarely pass the wide limit of the normal range, which extends These two cases illustrate the course of events when all goes well. Some of the complications of surgical operations, however, particularly intestinal obstruction and urinary retention, may very seriously affect the behaviour of the kidneys. For instance, fig. 6 illustrates the renal-function tests in a patient who developed paralytic ileus after a serious abdominal operation (excision of the rectum Ifor cancer) and who died from cardiac failure on the seventh day. The blood-urea rose steadily each day and the kidney made valiant efforts to excrete this excess with the fluid available, concentrating the urea in the urine on one day to more than 4%.
The value of the urea-clearance test in distinguishing between intestinal obstruction and urwsmia is well shown by this case, because even when the blood-urea had risen to 176, the urea-clearance test was only 8% lower than before operation. When, finally, the heart began to fail, the renal function steadily declined, as shown! by decreasing volume of urine and less concentration of urea. The injurious effect on renal function of obstruction to the urinary passages is well known, although the rapidity with which this deterioration may set in is not always appreciated. Fig. 7 illustrates the effect of prostatic obstruction leading to partial retention and the quick recovery of renal function which followed replacement of an indwelling catheter.
The second part of the subject for discussion is the various methods of investigation of renal function. My contribution to this is a comparison of the blood-urea, urea-clearance, urea-concentration and urea-exeretion tests in 100 cases of surgical disease of the urinary tract from St. Peter's Hospital. These four tests were carried out on each patient before operation, usually on the same day. For purpose of comparison, the response to these tests has been grouped into the categories "bad," " good," and "doubtful," according to the following standards.
The blood-urea was classed as good when below 40, bad above 60, and doubtful from 40 to 60. The urea-clearance test was regarded as good above 75%, bad below 40%, and doubtful between. The urea-concentration test (MacLean) was Proceedings of the Royal bSociety of Medicine 26 passed as good when any of the three-hourly specimens after the urea meal contained more than 2.5% urea, bad when none reached 2%, and doubtful between.
When the volume passed in any hour was greater than 100 c.c. an adjustment was 7. -Influence of urinary infections on renal function. Case of urinary retention following excision of the rectum for canoer, 20.11.33, in a patient with prostatic obstruction. Indwelling catheter necessary for five days after rectal bxcision during which period urea clearance was 52% of normal. After removal of catheter the patient was not able to pass urine naturally and the bloodurea rose gradually to 196 mgm. and urea clearance fell to 9%. A catheter was tied in again on 30.11.33, and next day the blood-urea was 42 and the urea-clearanowe test was 43%. (Male, aged 72. Lab. No. 4175.) made for this. The urea-excretion test was regarded as good when 10% of the ingested urea was excreted in two or more hourly specimens, bad when 10% was -not excreted in any hour, and doubtful when 10% was only reached in one hour. 
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Using these standards, approximately the same number of patients would have been classed as " bad " by the blood-urea alone, urea-clearance and urea-concentration tests. Some of these, however, would have been passed as satisfactory by the ureaexcretion test. It is not to be expected that the response to these four tests would be exactly alike, because each measures a different feature of renal activity. The figure for the blood-urea alone only shows whether or not there is nitrogenous retention. The urea-clearance test reveals the workaday function of the kidney under standard conditions of rest. The urea-concentration test measures the capacity of the kidney to rise to a special occas'ion and increase the concentration of urea in the urine. A good response in the urea-excretion test depends also on the reserve functional capacity of the kidney and is judged only by the quantity of urea excreted.
It is probable that one type of renal function test will prove most suitable for certain kidney diseases, and another type for other lesions. A clearer indicati-on of -I . the most useful investigation to carry out in a particular case would often be of advantage. Evidence on such a question as this ought to be derived from as wide a circle as possible. My own experience with these renal function tests leads me to the conclusion that the estimation of the blood-urea gives more useful information than any other single test in surgical diseases of the urinary organs. In medical diseases, however, and in the intestinal complications of surgical operations, the urea-clearance test gives a much clearer picture of renal function.
Mr. Kenneth Watkins said that he had been'much impressed with the value of the phenolsulphonephthalein test of renal function, which he had first studied in the Brady Urological Institute in Baltimore. The phthalein test had been introduced into clinical practice in 1910 by Rowntree and Geraghty of the Brady Institute. Later, after an investigation by Shaw of the same clinic, a fractional method was devised in which specimens were collected each half-hour after injection of the dye. This represented a considerable improvement in the clinical value of the test. Thomas, who had worked out a fractional method for indigo-carmine, recommended a fractional method for phenolsulphonephthalein in which the amount excreted in the first fifteen minutes was compared with that eliminated in the third fifteenminute period following injection of the dye. [Mr. Watkins then showed some graphs of phthalein elimination made in cases of prostatic obstruction during the period of drainage.] In the normal, after the intravenous injection of 6 mgm. of phenolsulphonephthalein, the dye should appear in about three minutes, and a total of at least 70% should be eliminated in two hours. Considerably more than half of this should be excreted during the first half-hour. Defective renal function was shown by a delay in the appearance of the dye, and by a diminution in the total elimination over the two hours. Diminished function was also frequently shown by the fact that the greatest half-hour elimination occurred, not in the first, but in a later half-hour period, so that the peak of elimination seen in the graph was delayed to the second, or even later, period. In the graphs the recovery of renal function during drainage was shown by return to normal of the appearance time and of the total two-hour elimination, and by a return of the peak of elimination to the first half-hour period. (Some of the graphs shown were from Dr. Hugh H. Young's cases recorded in the Journal of Urology, 1931, xxvi, p. 25.) Dr. Young and others had stressed the fact that it was of more importance to recover a maximal and stable renal function for each individual than to aim at a certain good level, as shown by the phthalein curve. Acting on this basis, Dr. Young had successfully operated on many cases with very poor function. For differential renal function this quantitative test provided much more information than the other tests at one's disposal. He (Mr; Watkins) was entirely convinced of the value of this test, which was so widely employed in American urological practice.
Mr. E. W. Riches said that he had been working for more than two years in conjunction with Dr. J. D. Robertson, using the urea-clearance test in surgical cases. After hearing what Dr. Izod Bennett had said, he thought the test must be of more value in surgical than in medical conditions. The clinical state of the patient was undoubtedly the most important consideration, but gave a reliable indication only at the extremes of good and bad renal function; all the border-line cases, between good and bad, required laboratory tests, and all prostatic cases certainly needed them at some stage. He had found the urea-clearance test the most trustworthy in this type of case, and would quote some examples in illustration.
A patient with a blood-urea of 32 mgm. %, and a urea-clearance of 52% died after one-stage prostatectomy. Another with a blood-urea of 38 and a clearance of 48% died after endoscopic resection. Since these cases he had not operated on the prostate until the urea-clearance had been raised to 60% by drainage and other measures, and since taking this figure as the standard he had not lost a case after either prostatectomy or endoscopic resection. In another case the blood-urea was 56, and the urea-concentration 1 9% after two hours, but the urea-clearance was only 30%. This patient was drained by indwelling catheter, and subsequently by a suprapubic tube, but he died from uramia having had no further operation. In a case of acute retention, with a severe infection, the blood-urea was never higher than 32, or lower than 25 mgm.% over a period of six months' suprapubic drainage, but during this time the urea-clearance rose from 34% to 68%. At this figure endoscopic resection was performed with confidence, and the patient made an excellent recovery.
In the surgical renal case the total function was not nearly so important in deciding for or against operation; a case of left renal tuberculosis had successfully undergone nephrectomy with a urea-clearance of only 33%, and eight months later the figure was 103%.
Three outstanding points which had arisen during the investigation were as follows:
(1) If one kidney was absent or functionless, the urea-clearance might still -be 100%;
(2) after the removal of a tuberculous or pyonephrotic kidney the renal function tended to rise provided there was no secondary infection of the bladder or opposite kidney; (3) the presence of infection was the most potent single factor in depressing renal function.
Mr. H. P. Winsbury-White: There are often operative dangers in no way connected with a lack of skill in craftsmanship and not reflected in renal functional capacity. My object in emphasizing this is that we may remind ourselves of the necessity of maintaining a properly balanced view as to the place which renal function estimation has in urological surgery. Renal functional tests are especially useful in showing a degree of renal incompetence which may never be suspected and cannot possibly be estimated clinically. For example it has been my experience that a patient with a blood-urea of between 300 and 400 may show no further clinical evidence of impaired kidney function than a patient whose blood-urea is about 80. And the importance of knowing the blood-urea reading lies in the fact that an operation on the former type of case is almost certain to be fatal. I constantly make use of two types of bladder drainage-indwelling catheter and suprapubic cystostomy. Improved renal function is only one of the benefits which are generally manifested by this preliminary treatment. Even suprapubic cystostomy is a dangerous operation in certain cases of urinary tract disease, but by the proper use of the indwelling catheter this risk may be reduced very considerably.
In cases of prostatic obstruction, the effects of the obstruction may be so severe that not only prostatectomy, but also suprapubic cystostomy, is contra-indicated for the time being, and after even a prolonged period of indwelling catheter drainage it may be wisest to proceed no further, for a while, than the cystostomy. This process of coaxing back by stages an extremely debilitated patient to a state of health sufficiently good to justify prostatectomy, is reflected in the renal-function tests.
It has been my custom for several years to estimate the kidney function in cases of operation on the lower urinary tract, by (a) estimating the blood-urea percentage; (b) testing the renal capacity to excrete a given quantity of water; (c) testing the renal capacity to excrete the chemical substances in solution in the urine, by frequent estimations of its specific gravity. Normally if a large quantity of water is drunk, a quick diuresis results. Most of the extra water is excreted within four hours, a greater part being eliminated in the first two hours than in the second. This test is especially useful when the departure from the normal is only moderate, as the warning which it gives often precedes clinical evidence of renal failure.
Curve 1 on the accompanying chart gives a normal excretion measured at halfhourly intervals after drinking 50 ounces of water, within a space of half an hour.
Curves 2, 3 and 4 represent respectively the way the same quantity of water drunk in the same time was excreted by a patient aged 70 suffering from chronic prostatic retention at three different stages of his pre-prostatectomy treatment: Curve 2, just after commencing in-dwelling catheter treatment; Curve 3, after three weeks of in-dwelling catheter treatment;; Curve 4, after four months of suprapubic cystostomy. It will be seen that each succeeding stage represents an increased capacity of the kidney to excrete water. With regard to the renal capacity to concentrate solids: Normally, after a meal there is first a drop in specific gravity as the water is excreted and not till three or four hours later does the specific gravity rise as a result of the excretion of the nitrogenous waste products of the meal. In prostatic cases this function is disorganized. The improvement in the renal capacity to concentrate after bladder drainage was reflected equally-well in the case just referred to.
At commencement of bladder drainage: Five hours after 9 a.m. meal the specific gravity rose from 1002 to 1006.
After four months of bladder drainage: Five hours after 9 a.m. meal the specific gravity rose from 1010 to 1020.
Dr. George Graham said Dr. Izod Bennett had mentioned that the giving of large doses of alkalies could produce an alkalosis and so cause a patient with apparently healthy kidneys to develop uraemia. Alkalosis could be produced by severe vomiting, through the loss of hydrochloric acid and sodium chloride. The addition of alkalies might produce under this condition a dangerous degree of alkalosis, and so cause a rapid rise in the blood-urea. It was better to treat the vomiting with an intravenous injection of saline and glucose, together with small doses of insulin. Patients with a severe degree of nephritis were likely to develop acidosis and this again might cause a rapid increase of urea in the blood. The diagnosis could be made on clinical grounds, because a patient with acidosis often showed a condition resembling the air hunger of diabetic coma, with deep abdominal breathing, whereas a patient with alkalosis had very shallow breathing. It was better to estimate the alkali reserve, as this enabled the observer to determine whether acid or alkali should be given, and also the correct dose.
He did not agree with Dr. Bennett that it was necessary to treat an acute nephritic condition with semi-starvation. All adult patients excreted at least 7 grm. of nitrogen each day when they were fasting, and it seemed better to give them a low protein diet with an adequate amount of carbohydrate and fat, because they would not excrete any more urea in the urine and would get the benefit of the food. He also thought that Dr. Bennett had taken too gloomy a view of the prognosis, because he had watched many patients with acute nephritis and a high blood-urea recover and keep well for years afterwards.
